Abstract. We give sharp lower bounds for the Zagreb eccentricity indices of connected graphs with fixed numbers of vertices and edges, sharp lower and upper bounds for the Zagreb eccentricity indices of trees with fixed number of pendant vertices, sharp upper bounds for the Zagreb eccentricity indices of trees with fixed matching number (fixed maximum degree, respectively), and characterize the extremal graphs.
INTRODUCTION
Let G be a connected graph with vertex set ( ) V G and edge set ( ) .
E G For a vertex
denotes the degree of u in G. 1, 2 The first Zagreb index of G is defined as: The properties of these molecular indices and their derivatives are continuously studied, e.g., in Reference 5. Let us also point to the timely paper that just appeared in this journal by Stevanović 6 reporting on the relationship between these two descriptors, a topic that is also in recent years considerably studied, e.g., in References 7 and 8. It should be also pointed out that the Zagreb indices and their variants are useful molecular descriptors which found considerable use in QSPR and QSAR studies as summarized by Todeschini and Consonni. 9, 10 For a vertex
e u or u e denotes the eccentricity of u in , G which is equal to the largest distance from u to other vertices.
1,2 The Zagreb eccentricity indices were introduced in an analogous way as the Zagreb indices by Vukičević and Graovac. 11 The first Zagreb eccentricity index of G is defined as:
while the second Zagreb eccentricity index of G is defined as:
Vukičević and Graovac 11 studied the comparison
for a graph G with n vertices and m edges. Some mathematical and computational properties of the Zagreb eccentricity indices have recently been established, 12 where the authors gave lower and upper bounds for the Zagreb eccentricity indices of connected graphs in terms of graph invariants such as the number of vertices, the number of edges, the radius, and the diameter, determined the n-vertex trees with the first a few smallest and largest Zagreb eccentricity indices for 6 , n  and found lower and upper bounds for the Zagreb eccentricity indices of trees with fixed diameter, lower bounds for the Zagreb eccentricity indices of trees with fixed matching number.
In continuation to our study reported in Reference 12, in this paper, we give sharp lower bounds for the Zagreb eccentricity indices of connected graphs with fixed numbers of vertices and edges, sharp lower and upper bounds for the Zagreb eccentricity indices of trees with fixed number of pendant vertices, sharp upper bounds for the Zagreb eccentricity indices of trees with 1 1 ( ) ( ).
G G e u e v  Remark 1. In Lemma 1 (i) u is a vertex with degree at least three outside a diametrical path of 1 , G while in Lemma 1 (ii) u is a vertex with degree at least three in a diametrical path of 1 .
be the set of trees with n vertices and p pendant vertices, where 2 1 .
Lemma 2. Let G be a tree in ( , ) n p T with minimum Zagreb eccentricity indices, where 3 1 . 
(1)
has exactly one vertex with degree at least three, then ( 1) if is odd. 12
12 Let G be a tree with n vertices and diameter .
d Then:
with either equality if and only if 
. Recall that a pendant path at a vetex v of a tree T is a path in which no vetex other than v lies in any edges of T off the path, where the degree of v is at least three. edges. Note that a with 1  a n  is the largest integer satisfying 2
BOUNDS AND EXTREMAL GRAPHS
This implies that each vertex of H has eccentricity two in .
with m edges, where
with either equality if and only if ( , ) . ( 1) (4 1)( 1) if 2 6
with either equality if and only if
with either equality if and only if , .
n p G  T Recall that the matching number of a graph G is the maximum number of edges of matchings in .
 the tree with minimum Zagreb eccentricity indices among trees with n vertices and matching number β has been determined.
12
Proposition 4. Let G be an n-vertex tree with matching number , β where 2 /2 .
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